NEW SERIES of 5-arylazo-3-cyano-2-pyridone scaffolds 5, 6 and 7 have been synthesized and characterized by elemental analysis, IR and 1 H NMR spectroscopic tools. The antibacterial activities of the synthesized pyridone scaffolds have been investigated; they exhibited good activities compared to the standard drugs.
Introduction
Pyridine ring represents the main skeleton of numerous bioactive molecules. Recently 2-pyridone and their derivatives take interest due to their anti-inflammatory, antiviral and antiproliferative activities [1] [2] [3] . Amrinone (I) [4] and Milrinone (II) [5] have been considered as cardiotonic drugs for the treatment of heart failure. Nowadays, 2-pyridone derivative (III) is investigated as a specific inhibitor of human immune deficiency virus-1 (HIV-1) [6] . Pyridone and its scaffolds have been reported as targeted molecules in many drug discovery programs of cancer and inflammatory disorders such as CDK4, FGFR and p38 inhibitors (IV−V) [7] [8] [9] [10] respectively (Fig. 1) .
Fig. 1. 2-Pyridone scaffolds of medicinal interest.
Pyridone analogues were investigated for their in vitro antibacterial activity against Gram-positive bacteria (Staphylococcus aureus, Streptococcus pyogenes) and Gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa) [11] . Many hundreds of 2-pyridones have been prepared and evaluated in vitro and in vivo, and selected members are advancing toward human clinical trials [12] . A series of novel pyridone-based disperse disazo dyes was synthesized by diazotizing and coupling reactions for dyeing polyester fabric [13] . The solvatochromic properties and antimicrobial activities of these pyridonebased disperse disazo dyes in various solvents were evaluated [14] . Therefore, the construction of 2-pyridones has been acquired much pharmaceutical importance in recent years [15] [16] [17] [18] [19] [20] .
Experimental
Melting points (uncorrected) were measured on Gallenkamp electric melting point apparatus. Infrared spectra were determined on Mattson 5000
FT-IR spectrometer (KBr discs).
1 H NMR spectra were recorded on a Bruker WP spectrometer (USA) (300 MHz) using TMS as an internal standard. Elemental analyses (C, H and N) were determined on Perkin-Elmer 2400 analyzer.
Synthesis of 5-arylazo-3-cyano-1-(ethoxycarbonyl)
methyl-4,6-dimethyl-2-pyridone dyes 5, 6 and 7 To a suspension of 5-arylazopyridones 3 (0.005 mol) in DMF (20 ml), 0.005 mol of the appropriate alpha-halogenated reagent (namely; ethyl bromoacetate, phenacyl bromide and/ or chloroacetonitrile) was added. The reaction suspension was heated at 90ºC with stirring for 4 hours and then poured into ice-water drop by drop. The crude product, which picked up by filtration, was purified by recrystallization in ethyl alcohol to furnish the 2-pyridone dyes 5, 6 and 7, respectively.
(5a) was isolated as orange crystals. 3-Cyano-1-(ethoxycarbonyl)methyl-4,6-dimethyl-5-(4-tolylazo)-2-pyridone (5b) was isolated as orange crystals.
5 -( 3 -C h l o r o p h e n y l a z o ) -3 -c y a n o -1 -(ethoxycarbonyl)methyl-4,6-dimethyl-2-pyridone (5c) was isolated as orange crystals, 3-Cyano-4,6-dimethyl-1-(2-oxo-2-phenylethyl)-5-phenylazo-2-pyridone (6a) was isolated as brown crystals.
3-Cyano-4,6-dimethyl-1-(2-oxo-2-phenylethyl)-5-(4-tolylazo)-2-pyridone (6b) was isolated as reddish brown crystals.
5-(3-Chlorophenylazo)-3-cyano-4,6-dimethyl-1-(2-oxo-2-phenylethyl)-2-pyridone (6c) was isolated as light brown crystals.
3-Cyano-1-(cyanomethyl)-4,6-dimethyl-5-phenylazo-2-pyridone (7a) was isolated as lightgreen crystals.
3-Cyano-1-(cyanomethyl)-4,6-dimethyl-5-(4-tolylazo)-2-pyridone (7b) was isolated as orange crystals. Antimicrobial activity organic compounds were evaluated against (Escherichia coli) as a gram negative and (Staphylococcus aureus) as a gram positive bacteria as well as Candida albicans fungus (yeast) strain. Antimicrobial activity were examined by the agar well diffusion method using 100 µL of suspension containing 1x10 8 CFU/mL of pathological tested bacteria [12] , antimicrobial activity was evaluated by measuring the zone of inhibition against the test organisms and compared with that of the standard.
Results and Discussion
The current synthetic strategy of 5-arylazopyridone dyes 5, 6 and 7 starts through heterocyclization of three arylazo derivatives of acetylacetone 1 with cyanoacetamide 2 by heating in ethanol containing potassium hydroxide to furnish the corresponding potassium salt of 5-arylazo-pyridones 3. Alkylation of these pyridone potassium salts with ethyl bromoacetate in DMF at 90ºC proceeded at the more nucleophilic nitrogen atom of the pyridine ring to afford the N-alkylated product, 5-arylazo-1-(ethoxycarbonyl)methyl-pyridones 5. The reaction failed to give the O-alkylated product 4 which may be obtained by alkylation at the less nucleophilic oxygen atom. The chemical structure a Diameters (mm) of zones of inhibition (agar diffusion assay) are provided. Ampicillin and colitrimazole were used as the positive control.
b Values below 6 mm (25 %) are of limited value as they refer either to inactive or non-diffusing compounds.
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Conclusion
Newly series of 5-arylazo-3-cyano-4,6-dimethyl-2-pyridone scaffolds 5, 6 and 7 have been synthesized and elucidated by elemental analysis, IR and 1H NMR spectroscopic tools. The satisfactory synthetic dyes performance and good antibacterial properties should lead to design of novel antibacterial disperse dyes with improved application properties.
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